Striga hermonthica parasitism is a limiting factor to cultivation of maize in the savannas of sub-Saharan Africa (SSA) which constitutes the maize belt of the subregion. About 75% of the land cultivated to maize in agro-ecological zones in SSA is endemic to S. hermonthica.
computation of digenic genetic effects such as additive × additive [i] , additive × dominance [j] and dominance × dominance [l] interactions (Singh & Singh, 1992) . The preponderance of additive gene action over dominance gene action for grain yield and Striga traits has been documented in maize (Akaogu et al.., 2012; Badu-Apraku et al., 2015 ,2016 . Partitioning of the genetic effects into its components including additive, dominance gene effects (d and h) and the three types of digenic gene actions, that is, additive × additive (i), additive × dominance (j) and dominance × dominance (l) effects will provide invaluable information for planning an efficient gene deployment schemes in Striga resistance enhancement programmes of SSA.
The objective of this study was to determine the mode of inheritance of Striga adaptive traits in a cross between a Striga-resistant inbred line, TZdEI 352 and a Striga-susceptible inbred line, TZdEI 425.
| MATERIAL S AND ME THODS
The Striga-resistant white maize inbred, TZdEI 352 (P 1 ) was crossed to the Striga-susceptible inbred, TZdEI 425 (P 2 ). The F 1 progeny were selfed as well as backcrossed to the resistant and susceptible parents to obtain F 2 , BC 1 P 1 and BC 1 P 2 generations. Field evaluations of the parents, F 1, F 2, and the backcrosses under artificial infestation with Striga seeds were carried out in 2015 at the IITA research stations at Abuja and Mokwa, which are characterized by severe natural Striga infestation. The field design was a randomized complete block, replicated four times. The plots were 4 m long with 0.75 m apart and 0.4 m between plants in each row. The experimental units were three-row plots for the parental inbred lines and F 1 generation, sixrow plots for the BC 1 P 1 and BC 1 P 2 generations and twelve-row plots for the F 2 generation. One week before planting, ethylene gas was applied at both locations to cause suicidal germination of the seed of the parasite in the soil. The ethylene gas was plunged into the soil at a depth of 12 cm. This was repeated at intervals of 1 m. At planting, 8.5 g sand/Striga mixture (containing 5,000 germinable Striga seeds) was placed in each hole with three maize seeds which were later thinned to two plants per hill at 14 days after germination giving a final population density of 66,667 plants per hectare. About 20 kg/ ha each of N, P and K was applied as 15-15-15 NPK 3 weeks after planting while additional 10 kg/ha N in the form of 15-15-15 NPK was applied at 5 weeks after planting. The delayed and reduced fertilizer rates were to stimulate the production of strigolactones and enhance Striga emergence because high levels of nitrogen fertilizer suppresses growth of Striga plants (Kim, 1991) . Weeds other than Striga were removed manually.
At each location, 30 plants from the homogeneous generations (P 1 , P 2 and F 1 ), 60 plants from backcross generations (BC 1 P 1 ) and (BC 1 P 2 ) and 120 plants from the segregating F 2 generations were assessed for Striga damage and number of emerged Striga plants at 56 and 70 days after planting (DAP) in each replicate. Striga damage was recorded on a scale of 1 to 9 (1 = normal plant growth, no visible damage; 9 = severe damage or death) as proposed by Kim ().
The data were first analysed using the F-test to detect differences in mean performance of the generations studied. Generation mean analysis (GMA) was done on Striga damage and number of emerged Striga plants at each location. Bartlett's test for homogeneity of variances was performed (Bartlett, 1937) to determine if the data from the two locations could be pooled for combined analysis of variance (Table S1 ). Since the test was significant, the data from individual environments were analysed separately. Data were subjected to generation mean analyses using the sequential model fitting procedure to determine the simplest and yet adequate model to describe the data (Mather & Jinks, 1982) . Scaling tests were done to detect the presence or absence of digenic gene interactions according to Brown and Caligari (2008) Three parameters viz. m, d and h defining the additive-dominance model were estimated using weighted least square (Mather & Jinks, 1982) . The model provides chi-squared test for the goodness of fit of the model (Kearsey & Pooni, 1996) . The expected generation means were calculated as follows:
The significance of the joint scaling test was determined by using chi-squared test of goodness of fit and t values at 5% level of significance. The additive-dominance model was found to be inadequate to explain the observed variations in Striga damage, therefore estimates of additive, dominance and digenic gene interactions were computed as described by Mather and Jinks (1982) . Significant parameters were re-estimated by the weighted leastsquare method using the matrix procedure (Mather & Jinks, 1982) .
Weights were computed as reciprocals of the variances of generation means. Predictable generation means were estimated only from significant gene effects by the following equations: Therefore, the simple additive-dominance model was inadequate to explain the differences in host plant damage of the generations.
Hence, digenic interactions were included in the simple additive-dominance model (Table 3 ). The results indicated that the mean effects (m)
were highly significant for all measured traits except for the number of 
| D ISCUSS I ON
The resistant parent had lower means for number of emerged (Kim, Akintunde, & Walker, 1999; Mbogo, Dida, & Owuor, 2015) and Sorghum bicolor (Arnaud, Veronesi, & Thalouarn, 1999) . The BC 1 P 1 means for number of resistance. This finding corroborated that of Akanvou, Doku, and Kling (1997) , who found that dominance genetic effects were more essential than additive genetic effects in regulating inheritance of 
| CON CLUS ION
The simple additive-dominance model was adequate in explaining the variations obtained in the number of emerged Striga plants among the population which is an indication of Striga resistance.
The model that incorporated digenic interactions was not adequate in explaining the variation observed in inheritance of Striga resistance among the generations studied. Hence, a model incorporating trigenic interactions should probably be considered. Striga resistance genes from Z. diploperennis in inbred line TZdEI 352 showed duplicate epistatic interactions which were similar to those found in tropical maize germplasm. Improvement of traits using recurrent selection will therefore not be the most appropriate strategy to adopt since dominance effects appeared to be more important than additive effects. Rather, using TZdEI 352 as a parent in a hybrid development programme would be the best approach for maximizing maize production and productivity in Striga endemic agro-ecologies of SSA.
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